Analysis of road traffi c accidents revealed that most accidents are as a result of drivers' errors. Over the years, active safety systems (ASS) were devised in vehicle to reduce the high level of road accidents, caused by human errors, leading to death and injuries.This study however evaluated the impacts of ASS inclusions into vehicles in Nigeria road transportation network. 
Introduction
Motor cars are a very common means of transportation, especially when compared to other forms of transport. Automotive vehicles is the most common form of transportation and it clearly bring great value to the society, providing a cost-effective means of transporting goods and people all over the world (DigiKit 2010; Rode, 2014) . Road journeys are made without; the constraints of a timetable, tied to rail routes, and having to carry heavy baggage. Detracting from this convenience, road traffi c accidents have become a problem. Unfortunately, there are corresponding number of automotive accidents and fatalities which continue to increase worldwide. In USA, there were 16,885 fatalities in alcohol-related crashes reported in 2005 (NHTSA, 2005 . This is a decrease of 0.2 percent compared to 2004 (16,919 fatalities) , and it represents an average of one alcohol-related fatality every 31 minutes (NHTSA, 2005) . The 16,885 alcohol-related fatalities in 2005 (39 % of total traffi c fatalities for the year) represent a 5-percent reduction from the 17,732 alcohol related fatalities reported in 1995 (42 % of the total). NHTSA (2005) estimated that alcohol was involved in 39 percent of fatal crashes and in 7 percent of all crashes in 2005.
According WHO (2004) , there are several factors that contribute majorly to the occurrence of accidents. This includes among others, driving under the infl uence of alcohol or drugs, inattentive driving, crash compatibility between vehicles, driving while fatigued or unconscious to mention few. However, among the factors those that are directly related to people -the so -called "human errors" were widely reported. Analysis of road traffi c accidents shows that most accidents are as a result of driver errors i.e. drivers make mistakes in their cognition of the external world and in judging between safe or not safe (NHTSA, 2011) . Human errors are grouped into three categories, namely, cognitive errors (errors caused by oversights), judgment errors (wrongly judging that the other vehicle will stop) and operations error (failing to apply brakes strongly enough in an emergency) (Umemura, 2004) .
Safety systems protect the driver whilst driving by compensating on the limited information and using the information derived from its system to make driving safer (Suen, 2003) . Safety is the protection from, or not being exposed to, the risk of harm or injury. Automotive safety is the reduction of the harmful effects on human life, property and health due to accidents.This involves the prevention and future eradication of vehicle accidents (WHO, 2994) . Over the years, traditional vehicle safety systems have been largely focused on passenger protection (Philip, 2005) . But in the efforts at reducing frequency of life loss through road accident which are caused by human error, efforts are on going in the fi eld of automotive safety, one of which is the development of active safety system (ASS) (Husnain and Andry, 2008; Roman and Hannes, 2013) . ASS is being performed to develop driver support technologies that take the characteristics of a driver's cognition, judgment and actions into account (Mazda, 2012) .
Automotive safety systems can be categorized into two, namely-passive safety and active safety. Passive safety systems allow the protection of the passenger in the event of an accident (i.e. seatbelts and airbags). On the other hand, ASS work towards the prevention of accident occurrence (Jing, 2009) . Among other ASS available in the modern vehicle, six are common: Antilock Braking Systems (ABS) prevents a motor vehicle's wheels from locking up (or ceasing to rotate) while braking. ABS is now available on over 90 percent of all new vehicles (Burton et al., 2004) ; Traction Control System (TCS) limits the amount of wheel spin or 'slip' of a driven wheel due to acceleration. It monitors the speed of the wheels and applies brake torques and control engine torque to the driven wheels as necessary to restrict spinning during acceleration. Thereby enhancing the vehicle's stability, steer ability and acceleration are also improved (Stability Enhancement Systems, 2008; ESP, 2008) ; Electronic Stability Control (ESC) detects loss of steering control, it automatically applies the brakes to help "steer" the vehicle where the driver intends to go (Lie et al., 2005; Headly, 2005; Lie et al. 2005; Bosch, 2010) ; Lane Departure Warning System (LDWS) monitors the position of a vehicle in a roadway lane and warns the driver when the vehicle swerves or is about to deviate outside the lane Kozak et al., 2006; Xiangjing et al., 2006; Bing-Fei et al., 2006 ); Driver's Drowsiness Control (DDC) System reduces the number of unintended lane departures. It is however a common knowledge that each driver has his or her own individual driving behaviour. Therefore, this can be problematic for the automatic recognition of drowsiness through the measuremnet of parameters like lateral positions. Consequently, having just one parameter to detect drowsiness in drivers is not seen as suffi cient (Kircher et al., 2002; Ayoob et al., 2002; Hong and Qin, 2007; Kircher et al., 2002; Rau, 2005) ; Connected Drive (CD) helps to keep driver fully in the control loop but he or she is well informed and vital information from the co-pilot (connected drive systems) which consists of sensors for the recognition of driver and vehicle behaviour as well as the driving environment with the road and possible object in the area (Bachmann and Bujnoch, 2001) .
It was the main goal of this study to evaluate the impact(s) and role(s) of ASS in Nigeria road transport safety.
Materials and Method

Data Collection
Available information relevant to frequency of road accident was collected from Lagos State Ministry of Economic Planning and Budget (LSMEPB), Central Offi ce of Statistics. The choice of Lagos is due to the fact that the area is highly congested with both automobiles with ASS and those without.
Quantitative analysis of ASS impacts on transport system
According to Markus et al., (2009) , the most impressive method to prove and quantify the effi ciency of an Active Safety System in real world accident scenarios is clearly the retrospective accident analysis. The proportion of yearly number of vehicles involved in road accident to the number of vehicles for each year was computed. Descriptive statistics was used for results presentations.
Results
Tab. 1, 2, 3 and 4 were the available records of vehicles involved in accident, number of injured persons, number of persons killed and number of registered vehicles in the study area from 1996 to 2006. 
Discussion
From the analyses the low number of automobiles in the earlier years notwithstanding, accident rates in terms of proportion of vehicles involved in accidents, persons injured and the persons killed were higher compared to the later years where the numbers of automobiles have increased (Fig. 1, 2  and 3 ). It could also be seen that the rates of accident decreased from the earlier years to the recent years and it kept decreasing as the year increased with the use of vehicles designed with ASS multiplied. Looking at the year 2000 to 2006 as presented in Fig. 1, 2 and 3 , it can be observed that the impacts of automotive ASS was signifi cant and differed from the trend at the early years where the types of vehicles in circulation were not equipped with ASS. With the awareness of automotive safety, it is logical to say that in the nearest future, automobiles without active safety systems would be minimal and this is expected to go a long way at reducing the rate of accidents, injuries and deaths in Nigerian roads. Hence the incorporation of ASS in modern automobiles had reduced human cognitive errors by transferring some salient decisions to be taken by these safety systems. For instance, traction control system automatically applies brake to wheels during hard maneuvers where the wheels cannot both steer and drive the car at the same time. Though operations of some of the safety systems do not actively prevent accidents, they help towards the reduction of the fatality of the accidents.
There were limitations faced in this study. Among others were the diffi culties in identifying relevant statistical changes in accident behavior between cars with ASS and the ones without in respect of accident data. Recent data of road vehicle accidents in the study area shows no suffi cient records of models of vehicles involved in accidents and the causes. Therefore, comparison between the rates of accident of vehicles designed with ASS and the ones without it was diffi cult. Development of up-to-date data in this study area is a fall-out of this study. It is therefore strongly recommended that relevant bodies like Ministry of Economic Planning and Budget should include in reporting vehicle accidents, the model of the vehicles involved, causes of the accident, location of accident and other important information.
Conclusion
The impacts of automotive active safety systems in Nigeria transport system have been reported. Between the periods of 10 years, the proportion of vehicles involved in road accidents decreased, that of the persons injured reduced and those killed in road accidents diminished by 94.4 %, 95 % and 95 % respectively. It can therefore be concluded that the inclusions of active safety system into modern vehicles had improved road safety in Nigeria automotive industry.
